Ixodes scapularis Say (Acari: Ixodidae) is the most important vector of human disease in the United States. Recent efforts by public health officials to determine its presence on a county-by-county basis have been undertaken to assist in Lyme disease risk assessment. Recent modeling efforts show that South Dakota can potentially support populations of I. scapularis based on favorable climatic conditions and presence of suitable hosts to support tick populations within the state. We provide the first documentation of an established population of I. scapularis in Clay County, SD, providing only the third record of the presence of this tick species within the state.
Range expansion of the blacklegged tick (Ixodes scapularis Say) has been documented over the past 20 yr (Leighton et al. 2012 , Ogden et al. 2008 . Expansion of populations of this tick merits attention because it is the primary vector of Borrelia burgdorferi the agent of Lyme disease in the Eastern United States. Ixodes scapularis is also capable of transmitting Babesia microti (the causative agent of babesiosis) and Anaplasma phagocytophylum (human anaplasmosis), as well as other human pathogens (Sonenshine 1993 , Goodman et al. 2005 ). This tick is primarily found in wooded areas with high relative humidity due to its sensitivity to desiccation (Raizman et al. 2010) .
South Dakota has relatively little deciduous forest with the extreme eastern part of the state dominated by tall grass prairie and most of the remainder being mixed grass prairie. There have been previous reports of I. scapularis in two South Dakota counties. The first report of its presence came in 1969, when I. scapularis was reported and verified from a white-tailed deer (Odocoileus virginianus) in Brookings County, SD (McDaniel and Hildreth 1992) . The next report came 22 yr later (in 1991) when a single tick was collected from a domestic dog (Canis lupus familiaris) in Codington County, SD (McDaniel and Hildreth 1992) . Bordering states have established populations of I. scapularis (Minnesota, North Dakota, and Iowa), and it is not unreasonable to expect occasional incursions into South Dakota with animal migrations, and people with pets traveling across state lines. However, the establishment of populations of these ticks in the hot and relatively dry conditions such as those expected in the summer months in prairie ecosystems is unexpected. This tick species may seek out higher humidity microclimates such as those near rivers, streams, or springs. Riparian areas such as these are also typically wooded. Predictive models of suitable habitats for I. scapularis show that eastern South Dakota has the potential to harbor populations of I. scapularis (Estrada-Pena 1998) and their associated pathogens.
Materials and Methods
Attention was initially drawn to the presence of I. scapularis by an incidental encounter with a male tick by a hiker in Gunderson Backwater. Ticks were then collected in March and April 2015 by flagging or dragging a 1 m 2 flannel cloth (Falco and Fish 1992) through forest, along the Missouri River, or in vegetation along Marnes Creek. Sampling was carried out for a minimum of 1 and up to 8 person-hours over seven sampling sessions (Table 1) at three separate locations, Gunderson Backwater (Clay County, SD) 42.744869 00 N Latitude, À96.955033 00 E, Clay County Park (Clay County, SD) 42.775435 00 N Latitude, À97.006869 00 E, and on a hiking trail near the Yankton convention and visitors center near Marnes Creek (Yankton County, SD) 42.871226 00 N Latitude, À97.380509 00 E. All collected ticks were preserved in 90% ethanol and location, date, and habitat description were recorded for each collection.
Ticks were identified using keys from Kierans and Litwak (1989) and Cooley and Kohls (1945) . All ticks were viewed at 100Â magnification under a compound light microscope (Leica S8APO, Leica Microsystems, Germany) and were identified to species, sex, and life stage. All ticks were stored in 90% ethanol. All I. scapularis specimens were kept as vouchers in the Britten lab at the University of South Dakota, Vermillion, SD.
Results
Two species of tick were encountered during collections (Dermacentor variabilis (Say), and I. scapularis). All I. scapularis were collected from Gunderson Backwater (Clay County, SD). Gunderson Backwater is a reconstructed backwater habitat occupying an old side channel of the Missouri River. Seven adults, four females, and three males were collected. All I. scapularis were collected along the Missouri River, with two ticks coming from late stage riparian-forested areas, and the remainder coming from grassy ruderal zone areas along the river. This study only spanned a small portion of spring 2015 (Table 1 ). The most prevalent species of tick encountered was D. variabilis, which was encountered at a rate >50:1 when compared with I. scapularis. Further surveillance efforts did not produce any I. scapularis in surrounding areas.
Discussion
There are two counties in South Dakota with reports of the presence of I. scapularis (McDaniel and Hildreth, 1992, Eisen et al. 2016) , the latest in 1991. This is the first study to our knowledge reporting I. scapularis in the state within the past 24 yr. The last organized study was conducted in 2011 by South Dakota State University, and did not find any I. scapularis (M. Hildreth, personal communication). We did not find any I. scapularis in our brief surveillance effort at Clay County Park, and encountered fewer ticks than at Gunderson Backwater. This may be due to the practice of mowing this area, leading to less cover in the ruderal zone of the park. Our effort at Marnes Creek did not yield any ticks, this was a brief effort, and the weather was overcast. Habitat along Marnes Creek was primarily agricultural, and the site was mowed. Our finding of seven I. scapularis from Gunderson Backwater meets the definition of an established population as described by Dennis et al. (1998) . Specifically, a tick is considered established in a county when at least six ticks, or more than one developmental stage has been detected. This finding increases the number of reported counties in South Dakota to three, and provides evidence for the establishment of a population of this tick species within the state. This highlights the necessity of surveillance programs for tick species with the capacity to act as vectors for pathogens of human importance. 
